Blood flow of the submandibular gland in sodium-depleted and -loaded rats: effect of nitric oxide synthase inhibition.
The present investigations were designed to study the hemodynamic effects of different sodium diets in the submandibular gland of rats with or without nitric oxide (NO) synthesis inhibition. Experimental animals were kept on: (1) standard chow and tap water ad libitum (normal group, N), or (2) wheat and distilled water ad libitum for 4 weeks (sodium-depleted animals, SD), or (3) standard chow and saline ad libitum for 4 weeks (sodium-loaded animals, SL). NO synthase was inhibited by N omega-nitro-L-arginine-methyl-ester (L-NAME, 10 mg/kg per day) in the last week. The rats were anesthetized, and blood pressure, cardiac output (Stewart-Hamilton's principle) and blood flow (BF) of the submandibular gland (Sapirstein's technique) were determined. High sodium intake resulted in a 47% increase of glandular BF as compared to BF measured in the control group. In all groups L-NAME decreased BF (ml/min per 100 g gland) as compared to those of rats with no L-NAME treatment (N: 76.4 +/- 15.4 vs. 56.0 +/- 11.6, P < 0.05; SD: 71.0 +/- 17.7 vs. 56.2 +/- 15.1, n.s.; SL: 112 +/- 29.4 vs. 66.9 +/- 18.4, P < 0.001), whereas the vascular resistance (VR, mm Hg x ml-1 x s x kg-1) increased (N: 11.0 +/- 2.3 vs. 17.5 +/- 4.1, P < 0.001; SD: 11.0 +/- 2.7 vs. 17.0 +/- 4.2, P < 0.01; SL: 8.5 +/- 2.4 vs. 14.9 +/- 4.6, P < 0.001). The increase in VR after L-NAME treatment was 64% in normal, 55% in sodium-depleted and 75% in sodium-loaded rats. Our results suggest that NO takes part in the regulation of vascular resistance and BF in the submandibular gland. Sodium load itself increases BF of the submandibular gland and this phenomenon may partly be mediated by NO.